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SPECIFICATION 

Title of the Invention 

Method for Manufacturing Increased-Viscosity Gum Arabic 
Claims 

1. A method for manufacturing an increased-viscosity gum 
arable, wherein arable acid is modified by heating. 

2. The manufacturing method according to Claim 1, wherein 

the heating modification temperature is between 100 and 160°C. 



Detailed Description of the Invention 



Field of Industrial Utilization 
The present invention relates to a method for manufacturing gum 
arable with increased viscosity. 

Prior Art and Related Problems 

Gum arabic is widely used as an emulsif ier, mainly in the fields 
of foods and medicines. The emulsif ication mechanism of gum arabic 
is not yet fully understood, but is believed to be such that the gum 
arabic molecules are adsorbed to oil droplets and form a film, rather 
than working to raise the viscosity of the aqueous layer in an 0/W 
emulsion system. 

However, it is also known that emulsif ication strength 
increases when the viscosity of the aqueous phase is raised in a gum 
arabic emulsion system. Therefore, emulsif ication strength is raised 
by adding a thickener such as xanthan gum or tragacanth gum to a system 
whose emulsif ication strength would be low with gum arabic alone, and 
thereby raising the viscosity of the aqueous layer of the system. 

Specifically, with conventional methods, situations that 
required high emulsif ication performance were handled by using gum 
arabic together with a thickener or other such additive, and there 
have been no attempts at enhancing the emulsif ication performance of 
gum arabic itself. 

Means Used to Solve the Above-Mentioned Problems 
As a result of diligent research conducted in light of the above 
problems encountered with prior art, the inventors perfected the 
present invention upon discovering that when arabic acid obtained by 
removing the metal ions from gum arabic is subjected to a heating 
modification treatment at a specific temperature, there is a 
pronounced increase in emulsif ication performance, and a gum arabic 
with increased viscosity is obtained, one which requires no thickener 
or other such additive for enhancing emulsif ication performance. 

Specifically, the present invention pertains to a method for 
manufacturing an increased-viscosity gum arabic, wherein arabic acid 



is modified by heating. 

In this Specification, the viscosity of a 10 wt% aqueous solution 
of an emulsif ier is used as an index of the emulsif ication performance 
of the emulsif ier. The viscosity was measured at 25°C and 60 rpm using 
a rotary viscometer. All percentages referred to below are weight 
percentages . 

In the present invention, the arabic acid used as the raw 
material is obtained by removing metal ions such as calcium ions> 
magnesium ions, and potassium ions from gum arabic. 

Gum arabic is obtained by drying the sticky secretion obtained 
from the stems and branches of Luguminosae such as Acacia Senegal 
willdenow. In terms of its chemical structure, it is a calcium, 
magnesium, or potassium salt of polyuronic acid in which side chains 
composed of arabinose, galactose, rhamnose, and glucuronic acid are 
bonded to a main chain composed of 1,3-bonds of galactose, and has 
a molecular weight of about 25,000 to 200,000. The viscosity of a 
10% aqueous solution thereof is approximately 10 cps. 

There are no particular restrictions on how the metal ions are 
removed from the gum arabic, and any known method can be employed. 
For instance, a powder of arabic acid can be manufactured with an ion 
resin exchange process by dissolving gum arabic in water, filtering 
this solution, passing the liquid through an acidified strong cation 
exchange resin column, and drying the liquid thus obtained by spray 
drying, etc. 

The method of the present invention is carried out by heating 
an arabic acid powder. The effect of the present invention is achieved 
only when arabic acid is modified by heating. For example, the same 
effect will not be obtained when gum arabic is modified by heating. 
There are no particular restrictions on the heating temperature, but 
it is usually about 100 to 160°C, and preferably about 105 to 140°C, 
which results in a powder of a heat modified arabic acid (hereafter 
to be simply referred to as "modified product"), the viscosity of a 
10% aqueous solution of which is about 15 to 4000 cps, that is, an 
increased-viscosity gum arabic. A modified product can also be 



obtained below 100°C, but this is undesirable because the modification 
takes too long. On the other hand, it will be difficult to control 
the modification reaction if the temperature is over 160°C, and 
furthermore such a temperature is undesirable because the resulting 
modified product will be discolored. There are no particular 
restrictions on the heating duration, either, which may be selected 
as appropriate. 

The modified product obtained in this manner can be used in the 
same applications as gum arabic, and is useful, for example, as a 
suspension agent for inorganic pigments and the like, an emulsifier 
for foods and medicines, and so forth. 

Effect of the Invention 
The heat modified arabic acid obtained by the method of the 
present invention has much better emulsif ication performance (the 
viscosity of a 10% aqueous solution is usually about 15 to 4000 cps) , 
which obviates the need for a thickener or other such additive used 
to enhance emulsif ication perf ormance . 

Examples 

The present invention will now be further elucidated by giving 
examples and comparative examples. 

Examples 1 to 6 

10 kg of gum arabic was dissolved in 90 L of water. The solution 
thus obtained was filtered and then passed through an acidified strong 
cation exchange resin (Diaion SK1B) , and the resulting liquid was spray 
dried and powderized to obtain 7.6 kg of arabic acid. This arabic 
acid had an ash content of 0.04%. 

The arabic acid thus obtained was modified by heating at the 
heating temperatures and durations shown in Table 1 below. The 
viscosity of a 10% aqueous solution of the heat modified product thus 
obtained was measured, the results of which are given in Table 1. 
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Comparative Example 1 

The gum arabic used in Example 1 was .not modified by heating, 
and the viscosity of a 10% aqueous solution thereof was measured. 

Comparative Example 2 

The gum arabic used in Example 1 was modified by heating for 
60 minutes at 140°C, after which the viscosity of a 10% aqueous solution 
thereof was measured. 

Comparative Example 3 

The arabic acid obtained in the examples was not modified by 
heating, and the viscosity of a 10% aqueous solution thereof was 
measured. 

The results for Comparative Examples 1 to 3 are also given in 
Table 1. 



Table 1 





Temperature 


(°C) 


Duration (minutes) 


Viscosity (cps) 


Example 1 


100 


90 


15 


Example 2 


110 


60 


28 


Example 3 


130 


40 


200 


Example 4 


130 


60 


3800 


Example 5 


140 


20 


200 


Example 6 


160 


■20 


1000 


Comp. Ex. 


1 


gum 


arabic 


(not modified by heating) 


12 


Comp . Ex . 


2 


gum 


arabic 


(140°C, 


60 minutes) 


13 


Comp . Ex . 


3 


arabic acid 


(not modified by heating) 


11 



It can be seen from Table 1 that the heat modified arabic acid 
had a high viscosity, whereas the viscosity of the heated gum arabic 
was almost the same as that without heating, and therefore the heating 
and modification of arabic acid is extremely effective at raising the 
viscosity of gum arabic. 
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Example 7 

The emulsif ication performance of the heat modified products 
obtained in Examples 2 and 3 was compared to that of untreated gum 
arabic and arabic acid. 

1 g of each sample was dissolved in 100 mL of water, the solution 
thus obtained was mixed with 100 g of edible oil and emulsified, this 
emulsion was poured into a colorimetric tube with a height of 200 mm, 
and the height (mm) of the separation of the emulsion after 70 hours 
after was examined. These results are given in Table 2. 



Table 2 





Separation height (mm) after 70 hours 


Example 2 


20.0 


Example 3 


15.5 


Gum arabic 


32.5 


Arabic acid 


35.0 



It can be seen from Table 2 that the heat modified arabic acid 
obtained with the method of the present invention has far better 
emulsif ication performance than unheated gum arabic and arabic acid. 
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